® 




Europaisches Patentamt 

European Patent Office (3D Publication number: 0161 422 



Office europeen des brevets 



B1 



® 



EUROPEAN PATENT SPECIFICATION 



(§) Date of publication of patent specification: 01.03.89 (a) Int. CI. 4 : C 07 D 213/80, 

C 07 D 21 3/82, 

(§) Application number: 85103253.2 C 07 D 213/30, 

/at n . #rr ™oa as C 07 C 103/60, A 61 K 31/44, 

(§) Dateof filing: 20.03.85 A 61 K 31/16 



® Alkanolamine derivatives and platelet aggregation inhibitors containing the same as an active 
ingredient. 



® 
® 
® 
® 



CD 

CM 
CM 



Priority: 21.03.84 JP 53796/84 
15.02.85 JP 26533/85 

Date of publication of application: 
21.11.85 Bulletin 85/47 

Publication of the grant of the patent: 
01.03.89 Bulletin 89/09 

Designated Contracting States: 
CH DE FRGBLl NL SE 

References cited: 
CH-A- 464197 
DE-A-1 806 010 
DE-A-2 461 798 
DE-B-1 231 702 
DE-B-2 129 425 
FR-A-2 346 010 
FR-A-2 392 008 
GB-A-1 089 189 
US-A-2 304 830 



to 



The file contains technical information 
submitted after the application was filed and 
not included in this specification 



(73) Proprietor: TERUMO KABUSHIKI KAISHA 
trading as TERUMO CORPORATION 
44-1, 2-chome, Hatagaya Shibuya-Ku 
Tokyo 151 (JP) 

® Inventor: Takahashi, Keiko 

50-2, 3-chome, Hatagaya Shibuya-ku 
Tokyo (JP) 

Inventor: Suwabe, Yasushi 
7-7, 1-chome, Shirogane 
Minato-ku Tokyo (JP) 
Inventor: Wakabayashi, Toshio 
30-30-2, 5-chome, Nagayama 
Tama-shi Tokyo (JP) 

® Representative: Henkel, Feiler, Hanzel & Partner 
Mohlstrasse 37 
D-8000 Munchen 80 (DE) 

(S) References cited: 

CHEMICAL ABSTRACTS, vol. 69, 
July 1968, Columbus, Ohio, USA; S.F. THAMES 
et al. "Eleostearic acid derivatives. I. Reactions 
at the carboxyl group", pages 1732/ 1733, 
abstract no. 18550p fit J. Amer. Oil Chem. Soc, 
vol.45, no. 4, 1968, p 



Q. 
Ill 



nox inciuucu ■■■ ^ i . 

Note: Within nine months from the publication of the mention of the V™?"**™^^} oppoSn" s'aH 
give notice to the European Patent Office of opposition to the European patent granted .Notice ^ OPP« 
be filed in a written reasoned statement. It shall not be deemed to have been f.led until the opposition fee has Deen 
paid. (Art. 99(1) European patent convention). 



Courier Press. Leamington Spa. England. 



EP 0 161 422 B1 



(3) References cited: 

PATENT ABSTRACTS OF JAPAN, vol. 5, no. 
144, 11th September 1981 , page (C-71) (816); fit 
JP-A-56-77259 (NIPPON CHEMIPHER K.K.) 25- 
06-1981 

PATENT ABSTRACTS OF JAPAN, vol. 8, no. 
168, 3rd August 1984, page (C-236) (1605); 8t 
JP-A-59-67263 (TERUMO K.K.) 16-04-1984 

PATENT ABSTRACTS OF JAPAN, vol. 8, no. 
168, 3rd August 1984, page (C-236) (1605); fit 
JP-A-59-67264 (TERUMO K.K.) 16-04-1984 



10 



15 



20 



25 



30 



EP 0 161 422 B1 

Description 

Background of the Invention 

1 Field of the Invention ,i..„„i. m !ni. derivatives and platelet aggregation inhibitors 

The present invention relates to novel **^™™™^wvM***f ™« invention are novel 
containing the same as the active mgred.ent. f 3 ""^^^ Therefore, they are effective for 
compounds which possess potent platelet ^ *?iS3Si«« as thrombosis. Also as it 

preventing diseases caused by "fla^^ 0 !*?^^' he metastasis of cancers, compounds of the 
is known that aggregation of the plate ets J»™P*£ J" metastasis, 
invention are expected to have preventive effects on the cancer me 

2. Description of the Prior Art essential fatty acid. It is also known that y- 

a-Linolenic acid which is a trienic higher fatty ac,6 \' s a ^ S ^ ntc ^ cid wh ich is a precursor of 
Hnolenic acid is converted in the living body ^im^t«SSS^ Amona P«^nichlflh.pf^ 
orostaglandin E,. In these respects, both of them are import 7 10 13 16 19-docosapentaemc acid to be 
adds are reported 5.8.1 1, l4.17-eicosapentaen,c ^ acid ii p o pro tein (LDU-lowering activities 

contained in fish oils in a large amount an d i to po s* "J™*™*^ Ltivity. which is, however, weak 
5,8,1 1.14.17-Eicosapentaenic ac.d is ; known to have lar ' ant,thr °™ ^ jred j^ ere is a | so strong need for 

The compound disclosed in CA 65 «SW> P - d ™|.„ t , tri . n o,l group while the present da.ms are 

^^^^™^^ ^^^ te iS - teaChin9 0f 

aCtiV irc~s cited in FR-A1-2 392 008 and f*-*?™ ^"X^ SJSS 
compounds in having a nicotinic ^^^3%°^^ 

Namely, the R,-radical of the cited compounds, s a '°^fiSio o"an unsaturated higher fatty ac.d. There is. 
acid, whereas that of the present compounds is a ot 

furthermore, nothing said about a platelet '"hibiting artwity. ,_ 5 <8 _ in , l4 .17-eicosapentaenoic 

, p a cc 77759 discloses one single compound, nameiy ^ 

aci amide which has some activity on the blood platelet coagulat.on. 



Summary of the Invention Dh , rmacolo g ic al activities thereof. 

As a result of studies on sythesis ^ ^ ml "^^S^^SS^f«^ invention »»« 
we have found that they have excellent platelet aggregat.on-.nh.b.tory 

been completed on the basis of the findings a . k anolamine derivatives and platelet aggregation 

40 It is an object of this invention to provide nove !^ n °£™ mines of the invention possess potent 

inhibitors containing the same as an active ingred ent. The a«jn« cauged by aggr eg at ,on of 

45 According to the present invenT^^ derivatives represented by the 

general formula I 



50 



R 1 



(I) 



- wherein RVepresents hydrogen atom or a ^ 

an acyl group derived from nicotinic ac.d. S' 8 '"'^ 4 ' J r ' n a< S group derived from nicotinic acid, 
octadecatrienoic acid. R represents hydrogen f™^^^*^*^ or 3-pyridylmethyl group 
P^^uSTSTS B J an" Pi\ S^S? residue and n represents 2 or 3. exc.uding the 

60 ^rer iss^r ^^x^^p^ ^= ation inhibitors containin9 

compounds of the above-described general formula I " ^•■"'^'XtJrt aggreflation inhibitors in the 
It is preferred that R and R are Afferent .n th « ^"T" l f h B ^ 0 ^e S s p I a?elet ag g reg atio n-i n hi bitory 
present invention are meant pharmaceut.cal preparations that possess p.aie yy 

65 activities. 
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m e nSL a H k fr"°^ m i" e J ler l Va,iveS ° f the invention are obtained by condensing nicotinic acid, one of the 
mentioned tnen.c higher fatty acid, the mentioned pentaenic higher fatty acid or a reactive derivat ve 

-lTto W 62c he CO '™ P ° n ? ng a,ka "° la ™e- reaction temperature * preferably "Z^f^ 
diehi«ro,hl»" and the = olve _ nt employed is preferably hexane, methylene chloride, chloroform. 1,2- 
? '• aceton,t " e ' benzene <»r tetrahydrofuran. As the condensing agent used for the 
,s P referab V employed, for example, ethyl chloroformate. As the aforementioned react ve 
£5^'^,^? 0nad th !« olidi ^hion a mid e derivatives of said fatty acids. The alkanSne 
Slow ™ f thp 1 T u 3 ? a,S ° obta,ned b Y a condensation reaction of an alcoholic hydroxy! group 
la id nln^ln abov , e - desc " bed condensation reaction with nicotinic acid, said trienic higher fatty acid or 
th« , ' 9her fat ? 3Cid - 11,8 reaction t^Perature is preferably in the range from 0" to 90°C and 

diLane A^h°J Ven H USed * preferab, V methylene chloride, chloroform, 1,2-dichlorethane. acetonitrile or 
Sh^L™. th * CO " de " s,ng agent used for said condensation reaction are mentioned, for example N IN'' 
fnTS£S^oW , .Z%" nd 2 h ^ hl ° ro - 1 -™thy.pyridinium p-to.uenesu.fonate. A.kano.amine derivatives 
L^n^m^r ^ R» are hydrogen atoms are prepared by subjecting a phthalimide derivative of an 
2 3 u d _ 3 carbox V"c ^id to condensation reaction using N.N'-dicyclohexylcarbodiimide 
3 ^ovridvlmLhl? htha,0 Y lation with h V drazin * hydras The a.kano.amine derivatives in w2 ? repents 
h ohlfS ^ 9r ° U ^ ' S prepar ? d bv reactin 9 an a mide derivative obtained from nicotinic acid, said trie" c 
a kan 0 lS 0 £ Bntaenl « hi 9 her fa "V a cid or a reactive derivative thereof and a co respondTng 

alkanolamme with 3-chloromethylpyridine in the presence of a base such as sodium hydride in an 
aprotonic solvent such as benzene or toluene. Y 6 n an 

the a^S^^l^l^^ ^ P" 1 ^ 1 invention ca " b e "sed in platelet aggregation inhibitors as 
on fJlSr ? \ ? ° ne ° f the 3Ct,ve m 9redients, which would be effective in any disease caused by 
2nSS?o^££!? ar ! P art,cu,a /'V ^eful for preventing thrombosis and metastasis of the 
nloH T, 1 3 6 thS range between about 1 00 and 1 500 mg in adults, divided in one to three doses 

zx^^sss. mav be by any suitab,e route - and is desirab,y by ° rai 

^ m I!!f^ 0mpC, ^ ndS ° f the ir,ve nti°n are formulated either alone or with other active inqredients in 
carrie o ex n c^!Lnt Carr,erS °- '' nt ° P ° Wders " capsules or 9ranu.es. A * examples S the 

mSSesium S™^"^ 0 "^ « rhon «e- calcium phosphate, starch, sucrose, lactose, talc or 

stearate. The compounds of the invention may also be formulated, in addition to the solid 
preparations as set forth above, into liquid preparations such as oily suspension and syrup 
i ne compounds of the invention can be stabilized by inclusion with cyclodextrin 

be underetoodThl th^ f n Xamp,6S be '° W t0 desCribe the '""vention in more details, but it is to 

oe unaerstood that the invention is not limited thereby in any way. 



Example 1 



tetrah^d a ro^uran O no f mn 0 ^ I?'!!' 1 ^'^-eicosapentaenic acid thiazolidinethionamide (1.24 mmol) in 

te ahvd o!u an 15 ml Aft" , ^ ^ 3 SO ' Uti ° n f 84 mg ° f 2-ethanolamine (1.38 mmol in 
tetranyaroturan (1.5 ml). After reacted at room temperature for 20 min., 10 ml of 1/V-aqueous solution nf 

STl" V r ,d n WaS added l ° the reaction mi «™> which wa * then extracted three , m with 
SJt.Th ? 6 - ? rQan,C ' ayer ° f the extract was washed with wa ter and dried over anhydrouT sodTum 
rei 2 f; tL e ? W3S r6mOVed bY distilla tion under reduced pressure to give 437 mg of the extrac io^ 
choroform methanol Th* SUbjeCted to si ' ica 9 el c ° lu ™ chromatographyand was eluted wfth 95 5 

am?noe°hTnol Phl.iin ^ • W8 , 8 ° btamed 3 , 56 mg (1 ° 3 mmol) of N-5.8.11.14.17-eicosapentaenoyl-2- 
aminoetnanol. Physico-chemical properties of the product are given below. 

IR v 5Si(cm"'): 3530. 3340. 1655, 1595, 1530. 

J-SrStS'ffSf*^ iLSlS" J = 7 - 5HZ> ' 1 - 53 - 2 " 33 <8H) ' 267 - 293 < 8H >< 339 « 2H 1. J=5H*>- 3.70 «2H t. 
mass (m/e): 345 (Molecular ion peak), 327 (Dehydration peak), 276. 



Example 2 



(4 mm^lT^^J^P^H'" mm0l> ° f niC ° tiniC 3Cid in tetrahydrofuran (1 5 ml) was added 0.68 ml 
malS^looth^ arg ° n 3t r °° m temperature, followed by addition of a solution of 556 

-10-C for^TmL ^! h ^' f0rmate tetrahydrofuran (1 ml) at -10X. To the mixture, after reacted at 

tetrahydro ZZ(2 mH -S ^." o^!?" mQ (5 " 12 mm °° ° f 2 - am ''"oethanol in a solvent mixture of 

nB^^s^^t^J 1 ^ 3t 0 5' f ? llowed b V addit '"°" of 0.72 ml (5.17 mmol) of triethylamine. 
withTh^ ~- reacted at 0 C for 1 hour and 20 min., followed by addition of 20 ml of water and extraction 

Sn^SSS?3Sm s°u\ f ; 0 trT a L bU s ta 1 n0l ; 0r9aniC %T ° f W3S WaShed W ' th ^ "~ ' *^ iter 

residue from th^T^ f Th f. s ° lvent removed by distillation under reduced pressure to give 949 mg of 

Son Ze2 i J t l > U 7'Z h,Ch f W3S SUb ! eCted l ° Si "' Ca 961 c hr omatograph y . There was obtained from a ' 

ToTsoSn ^ Ji " ^'^o^-methanol 608 mg (3.65 mmol) of N-nicotinoyl-2-aminoethanol 
were JfiZ i «Z !■ "Z 9 "* 3 mmol) ° f 5 ' 8 ' 1 LK^-eiconsapentaenic acid in 1.2-dichlorethane (8 ml) 
ScloJexvlcarbS T ^h 6 mm ° , 1 > ° f 4 - d ^«thy.aminopyridine, 324 mg (1.57 mmof) of N.N ! l 

aicyclohexylcarbod.im.de and subsequently 237 mg (1.43 mmol) of N-nicotinoyl-2-aminoethanol 
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respective* dissolved in N.N^imethv.forrnamide ^^^^^^J^S^^^Z 
was reacted at room temperature for 20 hours, and P^J»™ ^ and the mixture was extracted with three 
and washed with benzene. To the mother l.quor was ^added « at « r '^ w * s m ed witn water and dried over 
portions of dichloromethane. The organic layer of ^ J^^^^^^p^n to qi^ BBS »^ 

IR v 5Sf (cm-M: 3305, 1745. 1655. 1595. 1540. 2 93 (8H) 3 72 (2H q, J=5.5Hz), 4.30 (2H 



2H2, 'mass Se^olMolecuiar ion peaR). 381. 149, 106. 78. 

To a soiution of 402 mg (1 .44 mmol) of a-UnSn^n , 1 ^™^^ 
of 18 mg (0.15 mmol) of 4-dimethylam.nopynd.ne. 328 mg (1 I mrno.) ot y disso lved in N, isl- 

and subsequently 240 mg (1.44 mmol) « J> reacted at room 

o dimethylformamide (4 ml) under argon at room *™ p *™™%^ ated bv fllt ration and washed w.th 
temperature for 14 hours, and ^ ^^x^ ^ Batted with three portions of 

benzene. To the mother liquor was added water, and the ™ £ u ' e d drjed over anhy drous sodium 
dichloromethane. Organic layer of the ^l*™™*^™*^^™ *** 684 mg of residue from the 
sulfate. The solvent was removed by distillation under ^ u n ce c J r p ; m X qr aphy. There was obtained from a 

» extraction. The residue was subjected to silica gel column ' f™™ 9,12.15- 
fraction eluted with 99 : 1 chloroform-methanol 407 mg (0 -f m ^ v °J n be(ow . 
octadecatrienoate. Physicochem.cal propert.es of the product are given 

IR v 52 (cm"'): 3320. 1750. 1655 1595 1545. J=5 .5Hz). 3.73 (2H q. J=5.5Hz), 

30 'H — NMR (CDCI,) 5 : 0.97 (3H t. J=7Hz . 11 3-2 J 50 ( 16H», 2.78 «H Dt ^ Q JQ {W d{j 

4 32 (2H t, J=5.5Hz). 5.33 (6H bt. J=5.5Hz). 7.33 (1H dd, J-8Hz). 8.1U im o 
J=5Hz, 2Hz). 8.97 (1H bd, J=2Hz). 

mass (m/e): 426 (Molecular ion peak), 357, 149, 10b. /a. 

obtain 280 mg of N-nicotmoyl-2-aminoethyl 6,9,1 2-octaaecair.enu 
are given below. 



40 



IR v CHC, 3 (cm' 1 ): 1740, 1680, 1590, 1520. 
mass (m/e): 426 (Molecular ion peak), 149, 106. 



To a solution of 77 mg (0.63 mmol, of "'c^^'^ 
.5 1 ,2-dichlorethane (2 ml) were added under argon at "^^T^J^^rtodlimiiie and 196 mg 
mmol) of 4-dimethy.aminopyri^ dissolved in 1.2- 

(0.57 mmol) of N-5,8,11.14.17-e.cosapentaenoyl^ and ecipitate s thus 

dichlorethane (1.5 ml). The mixture was reacted *o^he ^ 

formed were separated by filtration and washed ^""J^ ™™i JJe? of the extract was washed 
50 the mixture was extracted with three portions of d 'J ' 0 ™^ tha "^ n ^ as re V moved by distillation under 
with water and dried over anhydrous sodium su f h a f J^J^^esidue was subjected to silica gel 
reduced pressure to give 31 1 mg of residue < ^ * e f ^""Xed w tti 98 : 2 chloroform-methanol 246 
column chromatography. There was obtained from ■ f rac ion elu ^ w ^ 3 Pnysic ochemical data of the 
mg (0.55 mmol) of N-5,8.11,14,17-eicosapentaenoyl-2-aminoethyI n.cot.naie. y 

55 product are given below. 

25, 1725. 1665, 1580. 1495. (2H J=5 . 5H z), 4.43 



IR v (cm" 1 ): 3425, 1725, 1665, 1580, 1495. 
'H — NMR (CDCI 3 ) 5 
(2H t, J = 5.5Hz), 5.36 (10H 
60 J = 5Hz,2Hz),9.18(1Hbd, J = 2Hz). 

max (m/e): 450 (Molecular ion peak), 381, Tub, /o. 



To a solution of 605 mg of 5.8,1 l.14.17*ic^«£nta : ,dd ^^^^^S^ 
ml of oxalyl chloride under argon at room temperature. The mixture was reacteo 
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reaction mixture were removed the chloroform and the remaining oxalyl chloride by distillation under 
redS pressure to give 5.8.1 1.14.17-eicosapentaenoyl chloride, which was then d.ssolved ,n 6 ml of dry 

Ch, °Seprate.y. in a solution of 1.78 g of N-ethy.-ethano.amine in 10 ml of <^?^ Q ^^C£2 
5 553 mg of anhydrous potassium carbonate. To the resulting suspension was a ^dedthechlorof °™ *°' u "°" 
of 5 8 11 14.17-eicosapentaenoyl chloride prepared above dropwise over 15 mm., and the mixture was 
reacted for 2 nours. From the reaction mixture was removed inso.ub.es by fi.trat,on and "ater *a i added 
to the mother liquor. The mixture was extracted once with a mixed solvent of 2 •J* to J^™**£™.*"* 
twice with chloroform. Organic layer of the extract was washed with water and dried over anhydrous 
»• Sum sulfate. Then, the solvent was removed by distillation under reduced ^Pressure t° g ^ e 767 mgoj 
residue from the extraction. The residue was subjected to silica gel column chromatography. There was 
obtained 662 mg of N-ethyl-N-5.8,11,14.17-eicosapentaenoyl-2-aminoethanol from a fraction eluted with 
98 : 2 chloroform-methanol. Physicochemical data of the product support the structure III given below. 

MiKc. 3 ^?ppm): 0.97 (3H t. J=7.5Hz). 1.17 (3H ,. J=7.5Hz). 2.60-3.00 (8H). 3.17-3*3 (6H). 
5.05—5.76 (10H). 



20 




OH 



(III) 



25 

Example 7 ,, , non 

To a solution of 1.82 g of 5.8.1 1,14.17-eicosapentaenic acid in 30 ml of dry chloroform was added 0.80 
ml of oxalyl chloride under argon at room temperature. The mixture was reacted for 2 hours. From the 
reaction mixture was removed the chloroform and the removing oxalyl chloride by distillation under 
30 reduced pressure to give 5,8,1 1,14.17-eicosapentaenoyl chloride, which was then d.ssolved in 20 ml of dry 

Chi °S°epar^tely, in a solution of 7.03 g of N-butylethanolamine in 30 ml of dry chloroform was suspended 
1.66 g of anhydrous potassium carbonate. To the suspension was added the chloroform solution of 
5 8 11,14.17-eicosapentaenoyl chloride prepared above dropwise over 25 min., followed by reaction for 2 

35 hours. From the reaction mixture were removed insolubles by filtration, and water was added to the 
mother liquor. The mixture was extracted once with a mixed solvent of 2 : 1 chloroform-ether and b/v.ce 
with chloroform. Organic layer of the extract was washed with water and dried over anhydrous sodium 
sulfate. Then, the solvent was removed by distillation under reduced pressure to give 2.52 g of residue from 
the extraction. The residue was subjected to silica gel column chromatography. There was obtained 217 g 

*o of N-butyl-N-5,8,11,14.17-eicosapentaenoyl-2-aminoethanol from a fraction eluted with 98 : 2 chloroform- 
methanol. Physicochemical data of the product support the structure IV given below. 

IP v nut ( crn -M- 3400 1620 

1 H — NMR (CDCI 3 ) 5 (ppm): 0.77-1.10 (6H), 2.60--2.93 (8H>, 3.17-3.90 (6H). 5.10-5.60 (10H). 



45 



so 



( 




CH 2 CH 2 CH 2 CH 3 



(IV) 



Example 8 

55 To a solution of 2.40 g of 5.8.1 1,14,17-eicosapentaenic acid in 15 ml of dry chloroform was added 1.04 
ml of oxalyl chloride under argon at room temperature. The mixture was reacted for 2 hours From the 
reaction mixture were removed the chloroform and the remaining oxalyl chlor.de by distillation under 
reduced pressue to give 5,8,1 1,14,17-eicosapentaenoyl chloride, which was then dissolved m 15 ml of dry 

eo ^Separately, in a solution of 5.96 g of N-methyl-ethanolamine in 1 5 ml of dry chloroform was suspended 
2.19 g of anhydrous potassium carbonate. To the suspension was added the chloroform solution ot 
5,8,1 1,14,17-eicosapentaenoyl chloride prepared above dropwise over 35 min.. followed by reaction for • 1 
hour 30 min. From the reaction mixture were removed insolubles by filtration, and water was added to the 
mother liquor. The mixture was extracted once with a mixed solvent of 2 : 1 chloroform-ether and twice 

65 with chloroform. Organic layer of the extract was washed with water and dried over anhydrous sodium 
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sulfate. Then, the solvent was removed by distillation under reduced pressure to give 2.94 g of residue from 
the extraction. The residue was subjected to silica gel column chromatography. There was obtained 2.16 g 
of N-methyl-N-5,8,11,14,17-eicosapentaenoyl-2-aminoethanol from a fraction eluted with 98 : 2 
chloroform-methanol. To a solution of 2.10 g of the amide-alcohol product in 20 ml of dry benzene at room 

5 temperature were added 1.30 g of nicotinoyl chloride hydrochloride and then 3.23 g of anhydrous 
potassium carbonate, followed by reaction overnight. From the reaction mixture were removed insolubles 
by filtration, and water was added to the mother liquor, followed by neutralization with 1/V-aqueous 
solution of lithium hydroxide. The mixture was extracted once with a mixed solvent of 2 : 1 chloroform- 
ether and then twice with chloroform. Organic layer of the extract was washed with water and dried over 

to anhydrous sodium sulfate. Then, the solvent was removed by distillation under reduced pressure to give 
3.12 g of residue from the extraction. The residue was subjected to silica gel column chromatography 
There was obtained 2.05 g of N-methyl-N-5,8,1 1,14,17-eicosapentaenoyl-2-aminoethylnicotinate from 
fractions eluted with chloroform to 98 : 2 chloroform-methanol. Physicochemical data of the product 
support the structure V given below. 

15 

IR v Sf'a (cm" 1 ): 1730, 1655, 1595. 

1 H— NMR (CDC! 3 ) 5 (ppm): 0.97 (3H t, J=7.5Hz), 2.63—2.97 (8H), 3.75 (2H t, J=5.5Hz>, 4 50 (2H t 
J=5.5Hz), 5.10—5.60 <10H), 7.33 (1H dd, J=8Hz, 5Hz), 8.23 (1H dt, J=8Hz, 2Hz), 8.73 (1H dd, J=5Hz, 2Hzh 
9.17 (1H bd, J=2Hz). ' ' 
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(V) 



Example 9 

n^l?nV°^ U ° n °J 834 mg ° f 9 ' 12 - 1 5-octadecatrienoic acid in 8 ml of dry chloroform was added 0.4 ml of 
oxa y chlor.de under argon at room temperature. The mixture was reacted for 2 hours. From the reaS on 

l^r^Z^**^™*?™ T d ,He rem3ining ° Xalyl Ch '° ride b * distillation under XeS 
pressure to g v e 9,12,15-octadecatnenoyl chloride, which was then dissolved in 6 ml of dry chloroform 

„f anh „ P H r ! V ' "I 3 solut,on of 2 24 9 of N-methylethanol in 4 ml of dry chloroform was suspended 828 mq 
?L1h%. T* P ° as u S , ,um "rbonate. To the suspension was added the chloroform solution of 9 12 T£ 
thp Ch,0nde Prepared above dr °PWse over 10 min.. followed by reaction for 1 hour From 

£e react,on m.xture were removed insolubles by filtration, and water was added to the mother liquor Thi 

Om-ri > e T,t Cted ° nCe With 3 m ' Xed SOlvent of 2 : 1 chloroform-ether and twice with chlorofolm 
Organic layer of the extract was washed with water and dried over anhydrous sodium sulfate Then the 
solvent was removed by distillation under reduced pressure to give 1.07 g of residue from the extraction 
N 9 iTJ 5 U « rt T SU , b?eCted , o SMiCa 961 CO ' Umn chr °™tography. There was obtained 967 m of N m y ! 

sottion of 943 fmc f oTt^ ^T^ 0 ' f I° m 3 fr3Cti ° n e ' Uted with 98 : 2 chloroform-methanol. To a 
ch b iri2 hlnttZ 9 1 amide-alcohol product in 10 ml of dry benzene were added 626 mg of nicotinoyl 

th D Y r fl f 0nde and the " 1 - 56 9 0f anh V drous . Potassium carbonate, followed by reaction overnight 
HouTr fo.r^ 0n K m,XtUre , Were r6mOVed insoluble s ^ fl't^tion, and water was added to the mother 
£E^^J% ."Z^*^™ Wi ; h , 1/V - a ^ eous soluti O" of lithium hydroxide. The mixture was 
?£ £?r °. a mixed solvent of 2 : 1 chloroform-ether and twice with chloroform. Organic layer of 

removldh^r ^ hed W3ter and d "' ed over ™*V*°"* sodium sulfate. Then, the ^olvenTwas 
S subtcted ,n !i T n unde V edu ced pressure to give 1.19 g of residue from the extraction. The residue 
^tLlJf ? , ,ca 9Sl column chromatography. There was obtained 962 mg of N-methyl-N-9 12 15- 
octadeca r.enoyl-2-ammoethylnicotinate from fractions eluted with chloroform to 98 2 chYoroform- 
methanol. Phys.cochemical data of the product support the structure VI given below ' Ch '° r ° f0rm 

[R (cm" 1 ): 1725, 1650, 1590. 

5 0O^n'^| C ?^ 3) M 6 J P , P J m ! : 0 97 (3H *' J=7Hz) ' 2 80 (4H bt ' J=5Hz) < 3.57-3.90 (2H), 4.46 (2H t, J=6Hz), 
3'=^z) " ' J=8HZ * 5HZ) ' 8,23 (1H dt J=8HZ ' 2Hz) ' 9 03 (1H dd ' J=5Hz ' 2Hz >- 9-10 (IH bd. 
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Example 10 

To a solution of 473 mg of N-ethyl-N-5,8,1 1,14,1 7-eicosapentaenoyl-2-aminoethanol in 10 ml of dry 
benzene were added 303 mg of nicotinoyl chloride hydrochloride and then 75 mg of anhydrous potassium 
carbonate under argon at room temperature. The mixture was reacted overnight. From the reaction 
mixture were removed insolubles by filtration, and water was added to the mother liquor, followed by 
neutralization with 1/V-aqueous solution of lithium hydroxide. The mixture was extracted once with a 
mixed solvent of 2 : 1 chloroform-ether and twice with chloroform. Organic layer of the extract was washed 
with water and dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation under 
reduced pressure to give 761 mg of residue from the extraction. The residue was subjected to silica gel 
column chromatography. There was obtained 510 mg of N-ethyi-N-5,8,1 1,14,17-eicosapentaenoyl-2- 
aminoethylnicotinate from fractions eluted with 1 : 1 benzene-chloroform to chloroform. Physicochemical 
data of the product support the structure VII given below. 



ts 



|p v neat 
111 v max 



(crrr 1 ): 1730, 1650, 1595. 

1 H — NMR (CDCI 3 ) 5 (ppm): 0.97 (3H t, J = 7.5Hz), 1.20 (3H t, J = 7.5Hz), 2.58—2.98 <8H), 3.42 (2H q, 
J=7.5Hz), 3.70 (2H t, J=6Hz), 4.48 (2H t, J=6Hz), 5.05—5.58 (10H), 7.33 {1H dd, J=8Hz, 5Hz), 8.22 (1H dt, 
J=8Hz, 2Hz>, 8.72 (1H dd, J=5Hz, 2Hz), 9.18 (1H bd, J=2Hz). 
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CH 2 CH 3 



(VII) 



Example 1 1 

To a solution of 1.70 g of N-butyl-N-5,8,1 1 ,14,1 7-eicosapentaenoyl-2-aminoethanol in 40 ml of dry 
30 benzene under argon at room temperature were added 942 mg of nicotinoyl chloride hydrochloride and 
then 2.40 g of anhydrous pottasium carbonate. The mixture was reacted overnight. From the reaction 
mixture were removed insolubles by filtration, and water was added to the mother liquor, followed by 
neutralization with 1/V-aqueous solution of lithium hydroxide. The mixture was extracted once with a 
mixed solvent of 2 : 1 chloroform-ether and twice with chloroform. Organic layer of the extract was washed 
35 with water and dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation under 
reduced pressure to give 2.14 g of residue from the extraction. The residue was subjected to silica gel 
chromatography. There was obtained 2.27 g of N-butyl-N-5,8,1 1,14,17-eicosapentaenoyl-2- 
aminoethylnicotinate from fractions eluted with 1 : 1 benzene-chloroform to chloroform. Physicochemical 
data of the product support the structure VllI given below. 

40 

IR v ™£ (cm" 1 ): 1725, 16.50, 1595. 

'H — NMR (CDCI 3 ) 5 (ppm): 0.77— 1.1 2(6H), 2.67—2.97 (8H), 3.78 (2H t, J = 5.5Hz), 4.57 (2H t, J = 5.5Hz), 
5.12—5.70 (10H), 7.33 (1H dd, J=8Hz, 5Hz), 8.23 (1H dt, J=8Hz, 2Hz), 8.73 (1H dd, J = 5Hz, 2Hz), 9.15 (1H bd, 
J = 2Hz). 
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(VIII) 



55 Example 12 

To a solution of 302 mg of 5,8,1 1,14,17-eicosapentaenic acid in 3 ml of dry chloroform was added 0.13 
ml of oxalyl chloride under argon at room temperature. The mixture was reacted for 2 hours. From the 
reaction mixture were removed the chloroform and the remaining oxalyl chloride by distillation under 
reduced pressure to give 5,8,1 1,14,17-eicosapentaenic acid chloride, which was then dissolved in 5 ml of 

50 dry chloroform. 

Separately, in a solution of 753 mg of 3-amino-1-propanol in 5 ml of dry chloroform was suspended 
under argon 276 mg of anhydrous potassium carbonate. To the suspension was dropwise added the 
chloroform solution of 5,8,1 1,14,17-eicosapentaenoyl chloride prepared above at room temperature over 
10 min. The mixture was reacted for 2 hours. From the reaction mixture were removed insolubles by 
5 5 filtration, and water was added to the mother liquor. The mixture was extracted once with a mixed solvent 



8 



15 
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« ,h. extract was washed with water 
„ a . , c h,oroform-ether and twice - --d »»^J^Z^ 

and d ie over anhydrous ^Xt^tlKS^ion. ^,^^^S!S!^prop!«»l from a 
pressure to give 367 mg of res due from me N . 5<8 .il.14.17^«wn^JJ J, .„ s m , of drv 

removed insoluble* by fUtrat.on, ; » vvas e ^ extracted once wjth^ m ^ ^ ^ 

^aqueous solution of '* ,u ™ h ^^ f Jm. Organic layer of the «*™2iK?on?nder reduced pressure to 
chloroform-ether and twtce with cWo™" Solvent was removed by dist. Won " n chromatography. 
ov«r anhydrous sodium sulfate. Then, thrive subjected s.lica ^ coium {raction 

below. i=6Hz^ 

5.10-6.58 OOH), 7.28 (1H dd. J=8Hz, 5Hz), «.z 
> J=2Hz). 

(IX) 
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t h 8 u 's obta ned was'added to aso^o 0 mo^ ^ "^J^.? ,i P uor. followed by 

column chromatography. There wa chloro form to 98 . 2 cm 

3 65 <2H t. J = 6Hz), 4.28 (2H t. J-6Hzl. 5.0»- - 
8.53—8.72 (2H). 
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To a solution of 595 mg of N^^"^^ chloride hydroch.or.de. To the 
benzene was added under argon 299 mg o p 




to 
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cooled in a water bath to 6°C was added 147 mg of 60% oily sodium hydride. The mixture was reacted at 
6°C for 2 hours, at room temperature for 16 hours and with heating under reflux for 2 hours. Additional 33 
mg of 60% oily sodium hydride was then added, and heating under reflux was continued for additional 30 
mm. The reaction mixture after allowed to cool was diluted with dichloromethane to double the volume 
followed by addition of ice water. The mixture was neutralized under ice cooling with 1 /V-hydrochloric acid 
and extracted three times with dichloromethane. Organic layer of the extract was washed with water and 
dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation under reduced 
pressure to give 612 mg of residue from the extraction. The residue was subjected to silica gel column 
chromatography. There was obtained 461 mg of [N-methyl-N-<5,8,1 1,14,1 7-eicosapentaenoyl)-2- 
aminoethyl]-p-picolylether from a fraction eluted with 99 : 1 chloroform-methanol. Physicochemical data of 
the product support the structure XI given below. 

IR v (cm' 1 ): 1650. 

1 H— NMR (CDC1 3 ) 5 (ppm): 0.97 (3H t, J=7.5Hz), 2.67—3.07 <11H>, 3.43—3.70 (4H>, 4.50 (2H s) 
5.03-5.60 (10H), 7.23 (1H dd. J=8Hz, 5Hz>, 7.60 <1H dt, J=8Hz, 2Hz), 8.40—8.58 <2H>. ' 



C 




^ — /V — 



(XI) 



Example 15 

To a solution of 848 mg of N-butyl-N-5,8,11,14,17-eicosapentaenoyl-2-aminoethanol in 17 ml of dry 
benzene was added under argon 382 mg of p-picolyl chloride hydrochloride. To the resulting mixture was 
added at room temperature 228 mg of 60% oily sodium hydride, followed by reaction with heating under 
reflux for 1 hour 30 mm. The reaction mixture after allowed to cool was diluted with dichloromethane to 
double the volume, followed by addition of ice water. The mixture was neutralized under ice cooling with 
1 /V-hydrochloric acid and then extracted three times with dichloromethane. Organic layer of the extract was 
washed with water and dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation 
under reduced pressure to give 883 mg of residue from the extraction. The residue was subjected to silica 
gel column chromatography. There was obtained 585 mg of [N-butyl-N-(5,8,1 1,14,17-eicosapentaenoyl)-2- 
ammoethyl P-picolyl ether from a fraction eluted with chloroform. IR absorption spectroqraphic data of the 
35 product XII are given below. 

IR v ™« (cm" 1 ): 1650, 1110. 
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/ V CH 2 CH 2 OH 2 CH 3 

45 Example 16 

To a solution of 691 mg of N-5,8,1 1,14,1 7-eicosapentaenoyl-2-aminoethanol in 15 ml of dry benzene 
was added under argon 394 mg of P-picolyl chloride hydrochloride. To the mixture at room temperature 
was added 264 mg of 60% oily sodium hydride, followed by reaction with heating under reflux for 1 hour 20 
min. The reaction mixture after allowed to cool was diluted with dichloromethane to double the volume, 

50 followed by addition of ice water. The mixture was neutralized under ice cooling with 1 /V-hydrochloric acid 
and then extracted three times with dichloromethane. Organic layer of the extract was washed with water 
and dried over anhydrous sodium sulfate. Then, the solvent was removed by distillation under reduced 
pressure to give 982 mg of residue from the extraction. The residue was subjected to silica gel column 
chromatography. There was obtained 553 mg of (N-5,8,1 1,14,17-eicosapentaenoyl)-2-aminoethyl p-picolyl 

55 ether from a fraction eluted with 99:1 chloroform-methanol. Physiochemical data of the product support 
the structure XIII given below. 

'R v ££'3 (cm" 1 ): 3450, 1665, 1515. 

'H-NMR (CDCI3) 6(ppm): 0.97 (3H t, J=7.5Hz>, 2.60—3.07 (8H), 3.37—3.67 (4H), 4.50 (2H s), 5.03—5.60 
(10H), 7.23 (1H dd, J=8Hz, 5Hz), 8.20 (1H dt, J=8Hz, 2Hz), 8.40—8.58 (2H). 

60 
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(XIII) 



To . - *» m9 o. ..-^rsrrsErrr^ 

oxalyl chloride under argon at room temperature. J**™*™*™* c h| 0ride by distillation under reduced 
mixture were removed the chloroform anc the ^ ^^^SoK-d in 6 ml of dry chloroform 
oressure to give 9.1 2,15-octadecatnenoyl i chloride, wnicfi i was ™ chloroform was suspended 

P Teparately. in a solution of 2.25 g of ^^^^Z JS^S^ was added the chloroform 
under argon 830 mg of anhydrous P°"^ m ";^ room temperature over 10 m.n.. 

solution of 9.12,1 5-octadecatr.enoyl c Wo« de P™P*^~JJ„™ P moved insolubles by filtration, and water 
followed by reaction for 1 hour. From the react.on m, «"™^^"£ th a mixe d solvent of 2:1 chloroform- 
was added**, the mother liquor. The with water and dried over 
ether and twice with chloroform. Organ.c la Y e ^°*^^" bv distillation under reduced pressure to give 
anhydrous sodium sulfate. Then, the solut.on ™*™^<**^"™ lca ge i column chromatography 
1 09 g of residue from the extraction. The residue was subjected tc s.u 9 {ractjon e|uted wjtn 
There was obtained 970 mg of N-9.12.15-octadecat^ m| of d ben2ene wa s 
98:2 chloroform-methandl. To 576 mg of the ^m.de alcohol p oduc^ci.ss of 6Q% oj|y so 
added 340 mg of picolyl chloride hydrochlondejo ^'^^^eating un der reflux for 1 hour 30 
hydride at room temperature. The resulting , m xture was reacted ™£ tQ double ^ volume, 
min. The reaction mixture after allowed to cool was d lutea w«" i/v-hydrochlonc ac.d 
followed by addition of ice water. The m.xture was n^"*"™"^ extr act was washed with water 
and then extracted three times with *chlo™m«ha^ reduced pressure to g i ve 
and dried over anhydrous sodium sulfate. Then the solvent was remo chromatography. 
903 mg of residue from the extraction. The res ' due t w * s n ^ p.picolylether from a fraction 
T°h 3 ere 9 was obtained 515 mg of ^^^^^^^SSSZ product XIV is given below, 
eluted with 99:1 chtoroform-methanol. IH absorption spewiw K 
(cm" 1 ): 3450, 1665, 1515. 




(XIV) 
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Preparation Example 1: Capsule 
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(Formulation) 
Active drug: 



Exctpient: 



N-methyl-N-5,8,1 1 ,1 4,17- 
eicosapentaenoyl-2-amino- 

ethylnicotinate 
Corn starch 




200 mg 
196.5 mg 
3.5 mg 



400 mg 

To the active drug, N-methyl-N-5,8,1 1,14,7^ 
excipient. The mixture, either in powder or in granule, is mixed with the 
is filled in hard capsules. 
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Preparation Example 2: Tablet 



(Formulation) 



Active drug: 


N-5,8 f 1 1,14,17-eicosa- 

oentaenovl-3-aminoDroDvl 

nicotinate 


500 


mg 


Excipient: 


Crystalline cellulose 


67 


mg 


* 


Corn starch 


89 


mg 




Lactose 


44 


mg 


Disintegrator: 


Calcium carboxymethyl- 
cellulose 


25 


mg 


Binder: 


Hydroxypropylcellulose 


62.5 


mg 


Lubricant: 


Magnesium stearate 


12.5 


mg 




Total (per tablet) 


800 


mg 



The active drug, N-5,8,1 1,14,17-eicosapentaenoyl-3-aminopropyl nicotinate are mixed with the 
excipients, the disintegrator and the binder to a uniform blend. The blend is granulated, and the granules 
are mixed with the lubricant. The mixture is formed under compression into tablets. As needed, the tablets 
thus obtained may be coated with an appropriate coating agent (for example, hydroxypropylmethyl- 
cellulose or shellac). 

Test Example 
Platelet Aggregation-Inhibitory Action 

Blood was drawn from the carotid artery of a rabbit using a syringe containing 3.8% solution of sodium 
citrate in an amount of a volumes per volume of the solution. The blood was centrifuged to obtain platelet- 
rich plasma (PRP: 5 x 10 s platelets/ul). 

In a cuvette was placed 250 ui of the PRP, which is warmed in a constant-temperature bath at 37°C for 2 
min. To the warmed cuvette was added 20 pi of a solution of an alkanolamine derivative to be tested (a 7 x 
10 3 M ethanol solution which had been diluted with Tris-buffered isotonic saline solution). The mixture was 
then incubated for 3 min., followed by addition of a aggregation inducer, an arachidonic acid solution or a 
collagen solution. Measurement of the platelet aggregation was made by Born's turbidometric method 
(e.g., described in J. Physiol., Vol. 168, P. 178, 1968). The 50% inhibitory concentration for the platelet 
aggregation caused by arachidonic acid (100 \xM) or collagen (20 ug/ml) is given in Table 1 with reference to 
Aspirin for comparison. 

As shown in Table 1 , the typical compounds tested were found to possess marked platelet aggregation 
inhibitory activities. It was also confirmed that alkanolamine derivatives according to the present invention 
other than those shown in Table 1 possessed similar anti-aggregation activities. The 50% inhibitory 
concentration as shown in the table means the concentration of an alkanolamine derivative required for 
inhibiting aggregation ability of the platelets to 50% when the aggregation ability of the platelets in the 
absence of the alkanolamine derivative of the invention is taken as 100%. 
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rtrsu - - - war srsrttss^fz tssu^ss 

values are 500 mg/kg bodyweight or high for any or «i« 
demonstrating high safety- 
Claims 

1. Alkanolamine derivatives represented by the general formula I 

tn 




" wherein Represents hydrogen at^^ 

5.8,11,14.17-eicosapentaeno,c ac.d or 6 9^ orS.IWJ ortrte n repfesents 2 or 3 , excluding the 
,„ provided that at least one of R z and R is a tarry arau 

compounds in which both R' and R are hydrogen ffectjve amount 0 , a n active ingredient of 

2. Platelet aggregation inhibitors containing a med«anal y errec 
an alkanolamine derivative represented by the general formula I 

25 R 1 (I) 



I 3 



30 



35 



an acyl group derived from nicotinic a ic.d ! 5.8 I.J ». t w derived from n j COtln ,c ac.d. 

octadecatrienoic acid. R represents hydrogen | to Vo C t a decaIrienoic acid or 3-pyridy.methyl group 
5.8.11.14.17-eicosapentaeno.c ac.d or 6 9.12- or 9.12 b r represents 2 3 exclud ,ng the 

S^'ttSSTbST^i-"^ nydrogS: atoms, and a pharmaceutic^ earner therefor. 



Patentanspruche 

40 1. Alkanolaminderivate der allgemeinen Formel: 



R 1 



45 



3 



50 



55 



worin bedeuten: R' ein Wasse.to ? tom oder ^^P^SrE K 
Wasserstoffatom oder eine von N-kot.nsaure 5 .8^1 14 17 ^ 

0« a decatriensaureabgeleiteteAcylgmppe:R «^* e e n ^ 0 J^ gB , eit ete Acylgruppe oder eine 3- 
Eicosapentaen- oder 6,9.12- oder 9,12,15-Octadecatr len saure y ^ n Fettsaurerest steht. 

^r^3^^^^^^^' "beide Reste R" und R> Wasserstoffatome 

darSt 2 e " e p.attchenaggregationsinhibitoren mit einer -edizimsch , — Menge eines aktiven 
Bestandteflsln Form eines A.kanolaminderivats der allgemeinen Forme.. 



60 




(1) 

, -OR 3 
2 'n 

em 



vyorin bedeuten 
55 Wasserstoffatom oder 



oder eine von Nikotinsaure, 5,0,11,1^" ciws> h 



17 



70 



20 
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Revendications 

1. Derives d'afcanolamines represents par la formule generale I 



R 1 



R 2 -N-t-OL -) — OR 3 ( 1 ) 

75 v 2 'n 



un atome d'hydrog^ne ou u rascal ^ ac^rSl^""^"? 1 Ca H m6thV ' e ' ^ ° U bUty,e ' R * "P*""* 
eicosapentaenorque ou de l^acide 6 9 12 ou V ^ "'cot.n.que de I'acide 5.8.11.14,17- 

d'hydrogene ou u „ groupeUredtiv^dSaciden' Kn^^ZSSSl 1 14 S*™*™ at ° me 
ou de 'ac de 6 9 12- un q 19 1* n M 9 w^,* -- - q e ' ae ' aciae 5,8,1 1,14,1 7-eicosapentaenoTaue 

moins un de R* et R* soi ?'J ^' es "S ° U 3 -PV rid V |m *"V'e. sous reserve qu?au 

lesquels R- et R 2 sont tous deux des S^T^ff 86 "* * ° U * * '' eXC,USi ° n d6S *n. 

ingrediimtrclnsmu^ un. qu.mh* medicinale efficace d'un 

un uenve a aicanoiamine represente par la formule generale I 



R 1 



30 O » o ( I ) 

R -N^f-OL -} OR J 

2 n 

un" aJo^ ^Te^ ou" ™ b ^ " -P^ente 

M eicosapentaenorque ou de I'acide 6 9 12 V ou 9 ? % n , h- ! . n,cc ! t ' ni ^ e ' ^ I'cide 5,8,11,14,17- 

d'hydrogene ou un groupe .«tf?£rf^^ m . at ?™ 

ou de i'acide 6,9,12- un 9 12 15-ortarf^ a tr;A„ rtV ~ ' ' ^ »4,17-eicosapentaenoTque 
moins un de R 2 et R 3 so it un res^ d 'a I l^ra 6 ° U 9r ° Upe 3 -Py rid y^ethyle, sous reserve qu'au 

lesquels R< et R 2 sont tous ZeTLt ^SThSm^T 8 * ^ V '' e . XC,USi0n d68 «"P°«* 
jo aes atomes d nydrogene, et un vehicuie pharmaceutics de celui-ci. 
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